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The Trypanosome causing Disease in Man in Nyasaland. The 
Naturally Infected Dog Strain. Part III. — Development in 
Glossina morsitans. 

By Surgeon-General Sir David Bruce, C.B., F.K.S., A.M.S. ; Major A. E. 
Hamerton, D.S.O., and Captain D. P. Watson, K.A.M.C. ; and 
Lady Bruce, E.R.C. (Scientific Commission of the Royal Society, 
Nyasaland, 1912-14.) 

(Received May 5, — Read June 25, 1914.) 

Introduction. 

In previous papers* the morphology and action on animals of this strain 
of trypanosome were described. In this a short account of its development 
in Glossina morsitans is given, in order to compare it with the development 
of the Human strain of the trypanosome causing disease in man in 
Nyasaland.f 

It is to be regretted that more material is not available, but, scanty as it 
is, there is enough to show that this strain develops in the alimentary tract 
and salivary glands of G. morsitans in the same way as the Trypanosoma 
brucei and gambiense group. The Commission aimed at having five positive 
experiments in every series of transmission experiments, but in this case 
failed. The failure was principally due to the difficulty of procuring 
laboratory-bred flies, and also to the fact that this strain of trypanosome 
does not readily develop in G. morsitans. 

The Development of this Naturally Infected Dog Strain in 

g. morsitans. 

Eleven experiments were made with laboratory-bred flies. Two were 
positive and nine negative. 

Three hundred and seventy-six flies were used and fourteen were found 
infected — 3*7 per cent. This small percentage is partly due to the fact that 
in some of the experiments few or none of the flies were dissected. There 
is the same discrepancy to be noted here as in T. brucei, Zululand, 1913. In 
some of the experiments not a single infected fly was found, whereas in 
Experiment 2018a there were seven in a cageful of 36. 



* 'Boy. Soc. Proc.,' B 5 vol. 88, pp. Ill and 130 (1914). 
t Ibid, B, vol. 87, p. 515. 
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Table I. — Laboratory-bred Flies. 



Date. 



Expt. 



No. of 

tiles 

used. 



Experiment 

positive or 

negative. 



No. of 
flies dis- 
sected. 



No. of 

infected 

flies found. 



No. of days 

before flies 

became infective. 



Temperature 

at which flies 

kept. 



1912. 
Sept. 7 
Oct. 23 
Dec. 3 

1913. 
Jan. 13 
Mar. 24 

April 7 
May 9 
June 13 
July 21 
Aug. 30 
Nov. 12 



1257 


25 


1499 


26 


1668 


10 


1753 


50 


2018 


55 


2067 


30 


2018a 


40 


2226 


40 


2303 


40 


2394 


40 


2433 


20 



+ 



+ 



25 
26 
10 



18 
18 
30 
36 

8 
29 


15 




1 





2 
3 
7 
1 






24 



58 



84° E. (29° C.) 






84° F. 



29° C.) 



Details of the Two Positive Experiments. 

The following Table gives the details in the carrying out of the two 

positive experiments. They were both carried out with laboratory-bred 

flies. 

Table II. 



Date. 


Day 

of 


Procedure. 


Result. 


Remarks. 








expt. 




Positive. 


Negative. 






Experiment 2067. 




1913. 












April 7 


1 


30 flies fed on infected 








„ 10 


Eat 2024. 








„ 11 


4 










,. 12 


5J 










■„ 13 


6 


Starved. 








,, 14 


7"! 










>, 15 


8 










„ 16 


9 










„ 17 


10 










» 18 


11 










„ 19 


12 










„ 20 


J3 










„ 21 


14 










» 22 
„ 23 


16 J> 
16 


Fed on clean Dog 2054 . . . 


+ 




Trypanosomas appeared 
in blood of Dog 2054 


„ 24 


17 








on the 31st day. 


„ 25 


18 










„ 26 


19 


: 






„ 27 


20 


i 
i 






„ 28 


2i 


I 






„ 29 


22 










„ 30 


23J 


i 
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Table II- 


— continued. 








Day 




Result. 


• ■ ] 


Date. 


of 


Procedure. 




Remarks. 










expt. 




Positive. 


Negative. 








Experiment 2067 — continued. 




May 


1 


24"^ 










5' 


2 


25 










55 


3 


26 


- 








55 


4 
5 


27, 
28 ' 


Fed on clean Dog 2054 ... 


+ 




Trypanosomas appeared 


55 


6 

7 


litdKj 

29 
30 








in blood of Dog 2054 


55 
)) 








on the 31st day. 


55 


8 


31J 










55 


9 


33 


Starved. 








5J 


10 


33] 










55 


11 


34 I 


Fed on clean Monkey 2131 


+ 




Trypanosomes appeared 


55 


12 


35 J 








in blood of Monkey 


55 


13 


36 


Starved. 






2131 on the 42nd day. 


5? 


14 


37^1 










55 


15 


38 | 










55 


16 


39 ' 

40 r 


Fed on clem Guinea- 




— 




55 


17 


pig 2145 








5» 


18 


41 










55 


19 


42 J 










55 


20 


43 


Starved. 








55 


21 


44 j 










55 


23 
24 
25 


45 ! 

46 f 

47 J 

48 


Fed on clean Duiker 2059 


+ 




Trypanosomes appeared 


55 
5' 
55 


Starved. 






in blood of Duiker 
2059 on the 60th day. 


55 


26 


491 










55 


27 


50 | 










55 


28 
29 


51 ! 

52 ' 


Fed on clean Monkey 2 1 84 


+ 




Trypanosomes appeared 


55 


30 


*J£J j 

53 | 

54 1 








in blood of Monkey 


'5 


3! 








2184 on the 63rd day. 


55 


O JL 


ClTC j 




i 


All flies dissected and 
three found infected. 






Experiment 2394. 


1 


Aug. 


20 


1-6 


40 flies fed on infected 






-'■'- 


to 




Rat 2389. 








Aug. 


26 












Aug. 


2L 


7 


Starved. 








Aug. 


22 


8-65 


Fed on clean Dog 2404 ... 


+ 




Trypanosomes appeared 


to 










in blood of Dog 2404 


Oct. 


24 










on the 65th day. No 








! 






flies dissected. 

i 



Experiment 2067 was a successful experiment, as all the animals the flies 
fed on became infected with the exception of the guinea-pig, and it will be 
remembered that the guinea-pig was found to be refractory to this strain. 

Experiment 2394 also infected a dog, but as none of the flies were 
dissected none were found infected. 

From these two experiments it would appear that a period of from 24 to 
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58 days, ma) 7 elapse before the cycle of development of the Naturally 
Infected Dog strain is complete in Cf. morsitans and the fly becomes infective. 

Details of the Nine Negative Experiments. 

The following Table shows the method of procedure in carrying out the 
nine negative experiments. In each of them laboratory-bred iiies were used. 







Table III. 




Expt. 


Day of expt. 


Procedure. 


Eemarks. 


1257 


1-5 


25 flies fed on infected Dog 690. 


i 
All flies dissected ; all 




6 


Starved. 


negative. 




7-41 


Fed on clean Dog 1313. 




1499 


1-3 


26 flies fed on infected E«t 1218. 


! All flies dissected ; one 




4 


Starved. 


found infected. 




5-48 


Fed on clean Dog 1500. 


i 


1668 


1-3 


10 flies fed on infected Monkey 1630. 


All flies dissected ; all 




4-5 


Starved. 


negative. 




6-23 


Fed on clean Monkey 1670. 




1753 


! 1-3 


50 flies fed on infected Monkey 1534. 


18 flies dissected; all 




i 4 


Starved. 


negative. 




5-40 


Fed on clean Monkey 1778. 




2018 


1-8 


55 flies fed on infected Rats 1985 and 


18 flies dissected ; 2 in- ' 






2023. 


fected. | 




9 


Starved. 


| 




10-30 


Fed on clean Monkey 2056. 


• 1 




31 


Starved. 


: j 
J 




32-45 


Fed on clean Dog 2112. 


•1 

i 


2018a 


1-8 


40 flies fed on infected Dog 2054. 


36 flies dissected ; 7 




9 


Starved. 


found infected. 




10-35 


Fed on clean Dog 2172. 




2226 


1-6 


40 flies fed on infected Eat 2214. 


8 flies dissected ; 1 in- 




7 


Starved. 


fected. 


& 


8-37 


Fed on clean Dog 2233. 




2303 


1-2 


40 flies fed on infected Duiker 2059. 


29 flies dissected; all 




3-13 


Fed on infected Eat 2280. 


negative. 1 




14 


Starved. 






15-44 


Fed on clean Dog 2319. 

i 




2433 


1-3 


20 flies fed on infected Eat 2425. 


15 flies dissected; all 




4 


Starved. 


negative. 




5-38 


Fed on clean Dog 2435. 
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Kesult of the Dissection ■ of the Infected Flies. 

Table IV. — Laboratory-bred Flies. Positive Experiments. Time, in days, 
means the number of clays which elapsed between the first infective feed 
and the death and dissection of the fly. 



Expt. 


Time, 
days. 


Proboscis. 


Proventri- 
euius. 


Crop. 


Fore- 
gut. 


Mid- 

gut. 


Hind- 
gut. 


Salivary 
glands. 


2067 

2067 
2067 


42 
50 
51 


— 


+ + 




+ 
+ 
+ 


+ 
+ 

+ 


+ 


+ + 



In Experiment 2067, 30 flies were used ; all were dissected and three 
found infected — 10 per cent. This experiment was carefully carried out 
from beginning to end, and yet only one fly was found with invasion of the 
salivary glands. This one fly seems to have done all the mischief, infecting 
one after the other a dog, monkey, antelope, and finally another monkey. 
There is some doubt about this last monkey, as the fly died 50 days after its 
first infective feed, and the monkey had only come into use the day before. 
This particular fly, however, is reported not to have fed on that day, no fresh 
blood having been found in its intestine. It maybe that it attempted to 
feed and so infected the monkey, but was unable to draw blood. If this fly 
did not infect the last monkey, it is difficult to explain its infection, as all 
the remaining flies were dissected on the 54th day and all found to be 
negative. 

In Experiment 2394 none of the flies were dissected. 

Table Y. — Laboratory-bred Flies. Negative Experiments. 



Expt. 


Time, 
days. 


1499 


11 


2018 


24 


2018 


30 


2018A 


13 


2018a 


14 


2018a 


15 


2018a 


17 


2018a 


18 


2018a 


35 


2018a 


35 


2226 


32 



Proboscis. 



Proventri- 
culus. 



Crop. 



Fore- 
gut. 



Mid- 
gut. 



Hind- 
gut. 



Salivary 
glands. 



+ + 
+ + 





+ + 


+ 




+ + 


+ + 




+ 


+ 




+ + 


+ + 




+ + 


+ + 




+ 


+ 




+ + 


+ + 




+ + 


+ + 




+ 


+ 




+ 


+ 




+ + 


+ + 



+ + 

+ 
+ 

+ 
+ + 



+ 



One hundred and eighty-five flies were dissected and 11 found infected 
— 5*9 per cent. In none was there found any development in the proboscis 
nor invasion of the salivary glands. 
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From an examination of these Tables it will be admitted, in spite of the 
paucity of the material, that the Naturally Infected Dog strain belongs to the 
same group as T. gambiense and T.brucei vel rhodesiense in regard to its mode 
of development in 67. morsitans. 

The Type of Trypanosome found in the Infected Flies. 

A number of drawings of the developmental forms of the Naturally 
Infected Dog strain of trypanosome was made from the alimentary tract and 
salivary glands of the infected tsetse flies. In the intestine the same type 
of trypanosome was found which has already been described and figured in 
previous papers.* In the only infected fly which showed a development in 
the salivary glands, the trypanosomes were described in the living unstained 
preparations as being exceedingly numerous, small and active. In the 
stained preparations the trypanosomes were seen to be typical " blood 
forms " and absolutely identical to those figured in the development of the 
trypanosome causing disease in man in Nyasalandf and also in that of 
T. hrucei, Zululand, 1913.J It is therefore unnecessary to figure them again. 

Conclusion. 

The trypanosome of the Naturally Infected Dog strain belongs to the same 
group as T. gambiense and 7\ brucei vel rhodesiense, the trypanosome causing 
disease in man in Nyasaland, and is probably merely a weak strain of the 
latter species. 

* 'Roy. Soc. Proc.,' B, vol. 83 (1911). 
+ Ibid., B, vol. 87, p. 516. 
J Ibid., B, vol. 87, p. 493. 



